Regional coherence and the transfer of ictal activity during seizure onset in the medial temporal lobe.
Epileptiform activity requires that large aggregates of neurons act synchronously. The process of neuronal synchronization during seizure onset was studied in the human medial temporal lobe by measuring the coherence of EEG activity. Records were obtained from 10 consecutive patients with hippocampal depth electrodes being evaluated for possible resective surgery. Coherence and phase spectra were calculated from all possible pairs of contacts in the medial temporal lobe of seizure onset using the method of Gotman applied to successive 6.4 sec epochs. Signals derived from adjacent contacts within definable brain regions were coherent during both the preictal and ictal period. Transitions in the level of coherence were measured between contacts presumed to span the boundaries of these regions. Time delays were measured early in the development of the seizure discharge but were not sustained. These time delays spanned the borders of regions of differing coherence, especially in the posterior hippocampus, and were interpreted to represent a transient increase in the functional linkage between structural elements. We conclude that the process of neuronal entrainment during seizure onset involves a transient interaction between brain regions but the maintenance of this interaction is not required for sustained seizure activity.